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ABSTRACT 
 
 The occurrence of plastic moulding defect products is not a foreign problem. These 
defect problems always occur and it can affect the company’s image and also involved the 
customer dissatisfaction. Some factors that are man, machine, mould, method and material 
has been identified and these factors influenced most in defect rate of the phone casing. The 
aim of this research is to analyze the factors that lead to the defect rate in moulding process 
and at the same time some improvement plan can be recommended. A quantitative data are 
collected through the site visit of one of the plastic company. The results of this research 
show that the company is facing a big problem with short mould, silver streak and moisture, 
black dot and contamination, and scratches. Several improvement plans were recommended 
to reduce these types of defect such as continually monitored using the Statistical Process 
Control (SPC) Tools such as Pareto diagram and Cause-and-Effect diagram. 
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ABSTRAK 
 
Kejadian produk kecacatan pengacuan plastik bukan masalah asing. Masalah-masalah  
kecacatan ini sentiasa berlaku dan ia boleh menjejaskan imej syarikat dan juga melibatkan 
rasa tidak puas hati pelanggan. Beberapa faktor iaitu manusia, mesin, acuan, kaedah dan 
bahan telah dikenal pasti dan faktor-faktor ini sangat mempengaruhi kadar kecacatan 
selongsong telefon. Tujuan kajian ini adalah untuk menganalisis faktor-faktor yang 
membawa kepada kadar kecacatan dalam proses pembentukan dan pada masa yang sama 
beberapa pelan peningkatan boleh disyorkan. Data kuantitatif dikumpul melalui lawatan 
tapak bagi salah satu syarikat plastik. Keputusan kajian ini menunjukkan bahawa syarikat itu 
sedang menghadapi masalah besar dengan acuan pendek, coretan perak dan kelembapan, dot 
hitam dan pencemaran, dan calar. Beberapa rancangan penambahbaikan telah dicadangkan 
untuk mengurangkan jenis kecacatan dan terus dipantau menggunakan Alat Kawalan Proses 
Statistik (KPS)  seperti rajah Pareto dan rajah Punca-dan-Kesan. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 Introduction 
 
Quality plays an important role in maintaining the successful product 
development. According to Hairulliza et al (2011) quality can be defined as 
accomplishing specification or customer demand or requirement, without defect. Well-
developed quality system mainly focused on technical problem such as equipment 
reliability, inspection, detects measurement and process control will strengthen the 
market position of the industry. The change to a customer-driven organization has 
created the fundamental shift in manufacturing practices, changes that are often 
apparent in areas such as product design, human resources management and supplier 
relations.  
Quality control in industries normally based on conformance. Specifically 
conformance to specifications. A broad work has been done in the last three decades to 
determine the quality problems which are general to all industries and to discover a 
general solution to this problem. Industrial organization practices various quality control 
techniques to improve the quality of the process by reducing its variability. A range of 
techniques are acquirable to verify product or process quality. 
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Continual quality improvement as an imperative for the survival of a company 
requires the establishment of a process measuring system.  Measurement data have to be 
arranged, processed and analyzed using adequate methods and techniques to determine 
the possibilities for improving process effectiveness and efficiency.  
This study illustrates the prominence of the application of Statistical Process 
Control (SPC) in monitoring the quality in the plastic moulding outfit. It depicts the 
SPC Tools such as Cause and Effect Diagram, Process Flow Diagram, Scatter Diagram, 
Pareto Diagram, Controls Charts and Histogram and the implementation of these tools 
can monitor towards product quality. 
Since quality improvement is a never-ending process, the effort to diminish both 
the variability of a process and the production of nonconforming items should be 
continued. The company might need to train their employees or engineer on the usage 
of these tools on new technology, improving the quality of material or updating their 
machines. The option of the manufacturing process, training and supervision of the 
workforce, type of process control, test and inspection activities that are employed and 
the motivation of workforce to achieve quality are the influential factors encouragement 
towards better level of quality of conformance. 
 
1.2 Problem Background 
 
The invention of an injection moulding machine was introduced by John Wesley 
who was the injected hot celluloid into a mould and resulted in billiard balls which were 
used as a replacement for ivory. The ivory is based on the pressure die casting technique 
for metals. The injection moulding process that forms plastic material into useful parts 
or components commonly found in multitude of consumer goods. The material of 
molten plastic is injected into a mold cavity at high speed. Rapid cooling then solidifies 
the plastic, causing the material to hold the needed shape. (Woll, 1997) 
Bharti et. al. (2010) said that injection moulding has been a challenging process 
for many manufacturers and researchers in order to produce products that meet the 
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customer requirements at the lowest cost. Complexity and parameter manipulation may 
contribute to serious quality problem and high manufacturing costs. One of the major 
goals in injection moulding is the advancement of quality of moulded parts besides the 
decreasing of cycle time and smaller production cost. Factors that affect the quality of a 
moulded part can be sorted into four groups that are part design, mould design, machine 
performance and processing condition. Common quality problems that often happen 
from an injection moulding process includes voids, surface blemish, short-shot, flash, 
jetting, flow marks, weld lines, burns and war page (Jafri and Teng, 2000). 
Wilkinson (2010) recommend that parts made from partially crystalline 
engineering polymers should be if possible not be completed by hot runner injection 
moulding if an ideal surface finish is essential. It is desirable to make use of a secondary 
runner, which thermally separates the nozzle from moulded part, and lowering the 
potential of surface defects. The cold slug coming from the injection should be seized 
by a unique tool opposite the sprue so that it cannot get into moulded part. 
 
1.3 Problem Statement 
 
Phone has become necessities to people nowadays. People often use it for 
communicate to each other. These telecommunication devices contribute a lot to their 
users as it provides a variety of application needed. A variety of colours, size, brand and 
technology applied in phone make the customer become a quality conscious. In order to 
ensure that the product is worth to have, customer will choose a product that satisfies 
them most. 
For maintaining the customer loyalty and satisfaction, company have to maintain 
their quality of product too. Manufacturing of phone should aware about the product 
produce.  In injection moulding of phone casing, several defects often occur. For 
example, short mould, scratches, moisture and shrinkage. These types of defect will 
affect most on quality of product.  
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As the defects will decrease the quality of product, the customer satisfaction will 
also decrease. This will affect most on company image and lead to loss in profit. The 
company should find some solution to overcome this problem. If not, the company is at 
risk and lost the customer loyalty. To improve the quality of product, the whole 
organization should work together and help each other to reduce defect rate. 
According to Leachman (2011), there are many factors that may lead or 
contribute to the injection moulding problems which may result in defection and affect 
the quality. Variation is a common problem in quality control. Common causes of 
variation are inherent in the process and can be thought of as the natural rhythm of the 
process. Common causes are stated by a stable, repeat the pattern of variation. Real 
quality improvement requires a continual focus on reducing common cause variation. 
Surface defects may be caused by many factors such as (Wilkinson, 2010) 
compounding, injection moulding conditions, the design of the hot runner system and 
mould design.  While war page is greatly affected by wall thickness and mould surface 
temperature.  These defects can be identified by using SPC tools and the solution of 
defect rate reduction can be identified. 
SPC monitors the process to reduce but not to eliminate the need for inspection 
for each output. One objective of using SPC is to use a process control system that will 
concentrate on defect prevention rather than defect in order to have a quality guarantee 
on the output without having to use a 100 percent inspection. 
In this study, the SPC Tools are applied and identify how these tools monitored 
the process and help in quality improvement. As a result, it may lead to problem solving. 
SPC tools can help. Thus, it can detect the variations and identify the causes. Since the 
problem is identified, problem solving can be done. Quality improvement requires a 
continual focus on reducing common cause variation, so reducing these cause is 
possible only after the process has been brought into control. 
As the major defect is identified through Pareto diagram and causes of each 
defects are determine by Cause-and-Effect diagram and intensive literature, 
improvement plan will be recommended to the company to reduce their defect rate. 
Figure 1.1 shows the summary of the problem statement. 
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Figure 1.1: Framework of Problem Statement 
 
1.4 Objectives of the Study 
There are three specific objectives intends to be identified and pursued in this  
research. 
1. To identify types of defect in phone casing moulding operation. 
2. To investigate the causes of each types of defect. 
3. To recommend the improvement plan to reduce defect rate. 
 
1.5 Research Question 
      These research questions are designed to help in pursuing the objective of this  
      research. 
1. What are the types of defect in phone casing moulding operation? 
2. What are the causes of each types of defect? 
3. How to reduce the defect rate in moulding operation? 
Affect the Quality of Product and Customer Satisfaction 
Identify the Major Defects 
Determine the Causes of Defects 
Propose Improvement Plan 
Defect in Phone Casing Moulding 
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1.6 Scope of Study 
 
For the purpose of data collection, this study focuses on production line which 
includes the machine and the operators. The study was carried out to identify the defect 
rate and causes that lead to the defect occurrences. This problem is done through the 
qualitative data collected at the company. To carry on this study, one of the plastic 
companies will be chosen.  The data collection focus on the defects produced in the 
production line. 
 
1.7 Significant of study 
 
This study will be useful to the plastic industry. Otherwise, it also gives some 
benefits to the product quality and the organization. They can implement the method 
and identify the defects rate and increase the customer satisfaction by producing high 
quality of product. This study also useful and contribute to the quality improvement of 
the product. 
This study can improve the quality of product. The application of SPC tools can 
help to monitor the process and can detects the defects. Once the defects are identified, 
the solution of the problem can be executed. Besides that, these seven tools also able to 
decrease the product waste. 
Furthermore, this study can increase the company’s profit through quality 
improvement adoption. Nowadays, customer very conscious about quality of product. 
They can determine which product has a higher and lower quality. They will loyal to the 
company that provide the best quality of product. For them, it does not a matter if the 
product is expensive but worth to be bought. 
This study also will maintain the customer loyalty. When customer satisfied 
with the service provided or quality of product, the positive comment will attract them 
to stay and enjoy the benefits they gained and may attract others deal with that company. 
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1.8 Operational Definition 
 
An operational definition specify the variable, term or object in terms of the 
particular process or set of verification tests used to determine its appearance and 
quantity. In this research, there are some operational definitions used.  
 
1. Plastic Injection Moulding 
 
Injection moulding is a technique of forming a plastic product from powdered 
thermoplastics by feeding the material through the machine component to a heated 
chamber in order to make it soft and force the material into the mould by the use of the 
screw. The main concept of plastic moulding is placing a polymer in a molten state into 
the mould cavity. So that the polymer can take the required shape with the help of 
varying temperature and pressures. (Peter Thyregod, 2011) 
 
2.  Product defects 
 
Any characteristics of a product which delay its usability for which it was 
designed and manufactured. Some product may be defective during the production 
process. Some of defect products in plastic industry are, surface defects, war page, sink 
marks and voids. 
 
3.  Plastic industry 
 
It manufactures polymer materials and has services in plastics. Plastic industry is an 
industry that produces the plastic products. 
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4.  Production line 
 
A set of in order operations established in a factory whereby materials are put 
through a refining process to produce an end-product. 
 
5.  Quality improvement 
 
Consists of organized and nonstop actions that lead to measureable improvement 
in product process. 
 
6.  Statistical Process Control 
 
A data-driven methodology for quality analysis and improvement. It contains a 
variety of tools such as Cause and Effect Diagram, Process Flow Diagram, Scatter 
Diagram, Pareto Diagram, Controls Charts and Histogram (Olugbenga O. Akinbiola, 
2003). 
 
7.  Computer Aided Design (CAD) 
 
Computer Aided Design is the utilization of the computers to interactively 
design products and organize an engineering documentation. (Heizer, J. and Render, B. 
2011). CAD software permits designers to use three-dimensional drawings to reduce 
time and money by decrease the development cycles for virtually all products. 
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1.9 Expected Result 
 There are some expected result that are expected to be gain at the end of the  
research. 
1. The defect that will affect most on the product is identified. 
2. The factors that lead to the defect are determined. 
3. The solution to overcome the defect problem can be identified. 
4. The improvement plan will help the company to improve their product 
quality and production. 
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CHAPTER 2 
 
 
    LITERATURE REVIEW 
 
 
2.1 INTRODUCTION 
This chapter describes the process of plastic moulding injection will be studied 
and several factors that can lead to defect product will be listed out. Various type of 
defect type and process control tool will be discussed too. This chapter will focus more 
on theory and research that have been conducted before. 
 The purpose of information technology and internet services in quality control is 
among current development in industries (Besterfield, 2004). Real time quality control 
would be a supportive way for companies facing issues around low of quality awareness, 
passive response, machine problems, unreliable incoming material quality, and tight 
customer schedule (Chung et al., 2007). Engineers use quality control to analyze the 
ultimate limits of different manufacturing processes.    
 The ability to meet the customer requirements is very important, not only 
between two separate organizations but within the same organization. For industrial and 
commercial organizations, which are practical only if they give satisfaction to the 
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consumer, competitiveness in quality is not only essential to profitability but also vital 
to business survival (Oakland, 2003). 
 A process is the makeover of a set of inputs, in the figure of products, 
information, services or generally, results. The output of the process is that which is 
transferred to somewhere or to customer. Clearly, to make an output which meets the 
demand of the customer, it is important to define, monitor and control the input process, 
at every supplier customer edge there resides a makeover process and every single 
mission throughout an organization must be viewed as a process. 
 According to Bharti et.al (2011) injection moulding has been a challenging 
process for many manufacturers and researchers to produce products meeting 
requirements at the lowest cost. Determine the optimal process parameter settings 
critically affect productivity and quality of production in the plastic injection moulding 
industries. 
 This chapter will also discuss the tools used to analyze the data. The tools will 
facilitate the data analysis and help in finding the needed information in this study. It 
also will give the accurate data that will help the researcher to get a better result and 
conclusion. 
 
2.2 PLASTIC MOULDING PROCESS 
 
Plastic injection moulding was covered by John Wesley. He has injected hot 
celluloid into a mold which causes the billiard balls which were used as a substitute for 
ivory. The key concept of plastic moulding is inserted of a polymer in a molten state 
into the mold cavity. The polymer can take the required forms with the assist of varying 
temperature and pressure (Samson Teklehaimanot, 2011). Figure 2.1 shows the plastic 
injection moulding machine that used to produce the phone casing. The injection 
moulding process phases start with the feeding of a polymer through a hopper to barrel. 
Then heated to the specific temperature to make it flow and make it molten plastic. This 
molten plastic then was melted and injected under high pressure into the mold. 
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Figure 2.1: Plastic Injection Moulding Machine 
This machine lets the material to be combined before injection which colored 
plastic or recycled plastic could be inserted into the virgin material and mixed carefully 
before being injected (Noordin, 2009). The main units of a typical injection moulding 
machine are the clamping unit, the plasticizing unit and the drive unit. 
The clamping unit holds the mold. It is capable of close, clamp and opens the 
mold. Its major components are the fixed and moving plates, the tie bars and the 
mechanism for opening, closing and clamping. The injection unit or plasticizing melts 
the plastic and injects it into the mold. The drive unit will be used supply power to the 
plasticizing unit and clamping unit. 
There are a few stages in the plastic injection moulding process; clamping, 
cooling and ejection. Raw materials such as nylon, polypropylene and polystyrene are 
poured into the hopper and falls onto the rear flights of the screw which transmits 
material to the front cylinder. It is plasticized to a fluid with the assist of external 
heaters on the barrel through passes along the cylinder. Some material may flee through 
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the nozzle but the back pressure is usually enough to push the screw back in the 
cylinder and to supply a reservoir of fluid plastic in the front of the cylinder for 
injection. 
 The mold closed and the cylinder moves forward unit carriage until the nozzle 
is in contact with the entrance of the mold. The screw is moved frontward by the 
hydraulic cylinder at the rear of the machine and the injection takes a turn. After a short 
period, the screw rotates, generating some force in the barrel and offers it back against 
low pressure in the hydraulic cylinder, until the limit switch works, stopping the rotation. 
The mold is open, the article is ejected and the mold closed again and ready for the next 
cycle (Reliance Industries Limited Group, 2000). The overall cycle of injection 
moulding was illustrated in Figure 2.2. Subsection 2.21 till 2.2.3 describes in details 
about each stages involved in plastic injection moulding process. 
 
 
 
 
 
 
 
 
                     Figure 2.2: Injection Moulding Cycle 
2.2.1 Clamping 
 
Proceeding to the injection of the material into the mold, the two halves of the 
mold will first be firmly closed by the clamping unit (Noordin, 2009). Each half of the 
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mold is attached to the injection moulding machine and one half is allowed to glide. The 
hydraulically powered clamping unit forces the mold halves together and exerts 
sufficient force to keep the mold securely closed while the material is injected. 
2.2.2 Cooling 
 
The molten plastic that is in the mold starts to cool as soon as it makes contact 
with the interior mold surfaces. As the plastic cools, it will harden in the form of the 
desired part. However, during cooling some shrinkage of the part may happen. 
 The packing of material in the injection phase allows additional material to flow 
into the mold and decrease the amount of visible shrinkage. However, the mold cannot 
be opened until the set cooling time has elapsed. The cooling period can be calculated 
from a few thermodynamic properties of the plastic and the maximum wall thickness of 
the part. 
 
2.2.3 Ejection 
After sufficient time has passed, the parts that have been cooled will be ejected 
from the mold by the ejection system. When the mold is opened, a mechanism is used to 
push the part out of the mold. Pressure must be applied to emit the part because during 
cooling the part shrinks and adheres to the mold. Once the part is emitted, the mold will 
be clamped shut for the next shot to be injected. 
 
2.3 MOULDING DEFECTS 
 
Injection moulding is a technology with possible production problems. It may be caused 
by defects in the molds or more often by part processing.  According to the R. 
Wilkinson, these are the common defects that always happen in these industries. 
Partially crystalline engineering thermoplastics such as POM (acetal), PA (nylon), PBT 
